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tion to a terminal, such that the terminal performs detection of
downlink channel state information according to the first
reference signal configuration information and the at least
one piece ol second reference signal configuration informa-
tion, wherein the first reference signal configuration informa-
tion 1ncludes configuration information of a reference signal
sent by antenna port(s) identified by a first number of ports,
and the second reference signal configuration information
includes configuration information of a reference signal sent
by at least one antenna port of other antenna ports than the
antenna port(s) 1dentified by the first number of ports among
the antenna ports configured by the base station.
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METHOD OF PROCESSING REFERENCE
SIGNAL CONFIGURATION INFORMATION

IN WIRELESS COMMUNICATION SYSTEM.,
BASE STATION AND TERMINAL

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of International Patent
Application No. PCT/CN2012/070738, filed on Jan. 30,

2012, which claims the priority to Chinese Patent Application
No. 201110033153.2, filed on Jan. 30, 2011, both of which
are hereby incorporated by reference 1n their entireties.

TECHNICAL FIELD

The present invention relates to communication technolo-
gies, and more particularly, to a method of processing refer-
ence signal configuration information in a wireless commus-
nication system, a base station and a terminal.

BACKGROUND

In a wireless communication system, 1n order to enable a
terminal to measure downlink channel state information
(Channel State Information, CSI for short), a base station
needs to send a certain reference signal (Reference Signal, RS
for short) to a terminal within a coverage area of the base
station for measuring the downlink channel state information.
At this moment, the base station needs to send reference
signal configuration information which identifies the refer-
ence signal to the terminal, such that the terminal 1s able to
detect the downlink channel state information according to
the reference signal. In the prior art, a base station may
include multiple transmission points (Transmission Point, TP
for short), each of which may be configured with multiple
antenna ports. Reference signal configuration information 1s
sent through an antenna port to a terminal.

In the prior art, a base station can only send a terminal
configuration information of a reference signal which 1s sent
by antenna port(s) identified by a designated number of ports
(Number of ports, for example, 1, 2, 4 or 8). That 1s to say, the
base station can only configure a designated number of ports,
thereby lowering the flexibility and efficiency of the configu-
ration of antenna ports of the base station.

SUMMARY

A method of processing reference signal configuration
information in a wireless communication system, a base sta-
tion and a terminal are provided by embodiments of the
present mvention, so as to improve the tlexibility and effi-
ciency ol the configuration of antenna ports of a base station.

In one aspect, the present invention provides a method of
processing reference signal configuration information in a
wireless communication system. The wireless communica-
tion system includes at least one base station. Each base
station includes at least one transmission point, each of which
1s configured with at least one antenna port. The method
includes:

sending, by a base station, first reference signal configura-
tion iformation and at least one piece of second reference
signal configuration information to a terminal, such that the
terminal performs detection of downlink channel state infor-
mation according to the first reference signal configuration
information and the at least one piece of second reference
signal configuration information,

10

15

20

25

30

35

40

45

50

55

60

65

2

wherein the first reference signal configuration informa-
tion 1ncludes configuration information of a reference signal
sent by antenna port(s) identified by a first number of ports,
and the second reference signal configuration information
includes configuration information of a reference signal sent
by at least one antenna port of other antenna ports than the
antenna port(s) 1dentified by the first number of ports among
the antenna ports configured by the base station, wherein the
first number of ports 1s a pre-set number of ports.

In another aspect, the present invention provides another
method of processing reference signal configuration informa-
tion 1n a wireless communication system, including:

receving, by a terminal, first reference signal configura-
tion information and at least one piece of second reference
signal configuration information sent by a base station; and

performing, by the terminal, detection of downlink channel
state information according to the first reference signal con-
figuration iformation and the at least one piece of second
reference signal configuration information,

wherein the first reference signal configuration informa-
tion 1includes configuration information of a reference signal
sent by antenna port(s) identified by a first number of ports,
and the second reference signal configuration information
includes configuration information of a reference signal sent
by at least one antenna port of other antenna ports than the
antenna port(s) identified by the first number of ports among
the antenna ports configured by the base station, wherein the
first number of ports 1s a pre-set number of ports.

In another aspect, the present invention further provides a
base station. The base station includes at least one transmis-
sion point, each of which 1s configured with at least one
antenna port. The base station includes:

a sending module, for sending first reference signal con-
figuration information and at least one piece of second refer-
ence signal configuration information to a terminal, such that
the terminal performs detection of downlink channel state
information according to the first reference signal configura-
tion information and the at least one piece of second reference
signal configuration information,

wherein the first reference signal configuration informa-
tion 1ncludes configuration information of a reference signal
sent by antenna port(s) 1identified by a first number of ports,
and the second reference signal configuration information
includes configuration information of a reference signal sent
by at least one antenna port of other antenna ports than the
antenna port(s) 1dentified by the first number of ports among
the antenna ports configured by the base station, wherein the
first number of ports 1s a pre-set number of ports.

In another aspect, the present invention further provides a
terminal, including;:

a recerving module, configured to receive {first reference
signal configuration information and at least one piece of
second reference signal configuration information sent by a
base station; and

a detecting module, configured to perform detection of
downlink channel state information according to the first
reference signal configuration information and the at least
one piece of second reference signal configuration informa-
tion,

wherein the first reference signal configuration informa-
tion 1ncludes configuration information of a reference signal
sent by antenna port(s) identified by a first number of ports,
and the second reference signal configuration information
includes configuration information of a reference signal sent
by at least one antenna port of other antenna ports than the
antenna port(s) 1dentified by the first number of ports among
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the antenna ports configured by the base station, wherein the
first number of ports 1s a pre-set number of ports.

From the above-mentioned technical solutions, 1t 1s known
that a base station 1n the embodiments of the present invention
can send configuration information of a reference signal sent
by any number of ports to a terminal. That 1s to say, the base
station can configure any number of ports, thereby improving
the tlexibility and efficiency of the configuration of antenna
ports of the base station.

BRIEF DESCRIPTION OF DRAWINGS

To 1llustrate technical solutions 1n the embodiments of the
present 1mvention or in the prior art more clearly, a brief
introduction on the accompanying drawings which are
needed 1n the description of the embodiments or the prior art
1s grven below. Apparently, the accompanying drawings 1n the
description below are merely some of the embodiments of the
present invention, based on which other drawings can be
obtained by the persons of ordinary skill in the art without any
creative effort.

FIG. 1 15 a schematic flowchart of a method of processing
reference signal configuration information 1n a wireless com-
munication system provided by a first embodiment of the
present invention;

FI1G. 2 1s a schematic drawing of a pilot pattern provided by
the first embodiment of the present invention;

FIG. 3 1s a schematic diagram of a structure of a base
station provided by a second embodiment of the present
invention; and

FI1G. 4 1s a schematic diagram of a structure of a terminal
provided by a third embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

In order to make objectives, technical solutions and merits
of the embodiments of the present invention more clearly, a
clear and complete description of the technical solutions of
the embodiments of the present imvention 1s given below.
Apparently, the described embodiments are part, but not all,
of the embodiments of the present invention. All the other
embodiments obtained by those of ordinary skill 1n the art
without any creative effort are under the protection scope of
the present invention.

A transmission point of the embodiments of the present
invention may be a remote radio head (Remote Radio Head,
RRH for short), a radio remote unit (Radio Remote Unit,
RRU for short), or an antenna unit (Antenna Unit, AU for
short). The embodiments of the present invention set no limi-
tation on the transmission point.

FIG. 1 1s a schematic flowchart of a method of processing
reference signal configuration information in a wireless com-
munication system provided by a first embodiment of the
present invention. In the present embodiment, the wireless
communication system may include at least one base station.
Each base station includes at least one transmission point,
cach of which 1s configured with at least one antenna port. As
shown 1 FIG. 1, 1n the wireless communication system of
present the embodiment, the method of processing the refer-
ence signal configuration information may include the fol-
lowing steps.

Step 101: a base station sends first reference signal con-
figuration information and at least one piece of second refer-
ence signal configuration information to a terminal.

Step 102: the terminal performs detection of downlink
channel state information according to the first reference

5

10

15

20

25

30

35

40

45

50

55

60

65

4

signal configuration information and the at least one piece of
second reference signal configuration information.

The first reference signal configuration information may
include configuration information of a reference signal sent
by antenna port(s) identified by a first number of ports. The
first number ol ports 1s a pre-set number ol ports (for example,
1, 2, 4, or 8). Accordingly, the second reference signal con-
figuration information may include configuration informa-
tion of a reference signal sent by at least one antenna port of
other antenna ports than the antenna port(s) identified by the
first number of ports among the antenna ports configured by
the base station.

Specifically, the first reference signal configuration infor-
mation may include the first number of ports, a pilot pattern
(RS configuration or RS Pattern) of a first reference signal
sent by the antenna port(s) identified by the first number of
ports, a pertod (Subirame configuration period) of the first
reference signal and a subiframe offset (Subirame offset) of
the first reference signal.

Specifically, the second reference signal configuration
information may include at least one piece of the following
information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by antenna port(s) identified by
the second number of ports 1s the same as the pilot pattern of
the first reference signal, a period of the second reference
signal 1s the same as the period of the first reference signal,
and a subirame oifset of the second reference signal 1s the
same as the subirame offset of the first reference signal,
wherein the second number of ports 1s a pre-set number of
ports (for example, 1, 2, 4 or 8);

a third number of ports and a pilot pattern of a third refer-
ence signal sent by antenna port(s) identified by the third
number of ports, wherein a period of the third reference signal
1s the same as the period of the first reference signal, a sub-
frame offset of the third reference signal 1s the same as the
subirame offset of the first reference signal, and the third
number of ports 1s a pre-set number of ports (for example, 1,
2,4 or 8);

a fourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by antenna port(s) identified by the fourth
number of ports, a period of the fourth reference signal and a
subirame oifset of the fourth reference signal, wherein the
fourth number of ports 1s a pre-set number of ports (for
example, 1, 2, 4 or 8);

a fifth number of ports, a period of a fifth reference signal
sent by antenna port(s) identified by the fifth number of ports,
and a subirame of the fifth reference signal, wherein a pilot
pattern of the fifth reference signal 1s the same as the pilot
pattern of the first reference signal, and the fifth number of
ports 1s a pre-set number of ports (for example, 1, 2, 4 or 8);

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference signal 1s
the same as the first number of ports, a period of the sixth
reference signal 1s the same as the period of the first reference
signal, and a subiframe offset of the sixth reference signal 1s
the same as the subirame ofiset of the first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the seventh

reference signal, wherein a seventh number of ports corre-
sponding to the seventh reference signal 1s the same as the first
number of ports;

a period of an eighth reference signal and a subirame offset
of the eighth reference signal, wherein an eighth number of
ports corresponding to the eighth reference signal 1s the same
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as the first number of ports, and a pilot pattern of the eighth
reference signal 1s the same as the pilot pattern of the first
reference signal;

first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same as

.

the period of the first reference signal, and a subirame oflset
of the ninth reference signal 1s the same as the subirame offset
of the first reference signal;

second position mformation of a tenth reference signal, a
period of the tenth reference signal and a subirame offset of
the tenth reference signal; and

zero-power reference signal configuration information
(stmilar to reference signal configuration information for
identifyving a muted data position, which 1s sent from a base
station to a terminal).

The zero-power reference signal configuration information
includes at least one piece of the following information:

third position information of an eleventh reference signal,
wherein a period of the eleventh reference signal 1s the same
as the period of the first reference signal, and a subframe
offset of the eleventh reference signal 1s the same as the
subirame offset of the first reference signal; and

fourth position information of a twelfth reference signal, a
period of the twelith reference signal and a subirame offset of
the twelfth reference signal.

It should be noted that, 1n the case that same information
ex1sts 1n configuration information of reference signal(s) sent
by at least one antenna port of other antenna ports than the
antenna port(s) identified by the first number of ports among
the antenna ports configured by the base station (1.e. configu-
rations of antenna ports of a transmission point are the same),
the second reference signal configuration information 1n the
present embodiment may include one same piece of informa-
tion in the above-mentioned multiple pieces of information,
or may only include one same piece of information in the
above-mentioned one piece of information.

It should be appreciated by those skilled 1n the art that,
regarding a zero-power reference signal configuration infor-
mation 1n an embodiment of the present invention, it can be
understood 1n the following way. For antenna ports of some
transmission points of a base station, the base station may
adopt data muting processing performed for a position where
a strong interference cell sends a reference signal, and require
a terminal 1n a coverage area of the base station to perform
data muting processing at a position where the antenna port
sends a reference signal, such that the terminal performs rate
matching according to the muted data position.

Specifically, the first position information, the second posi-
tion information, the third position information or the fourth
position information may be a 16-bit bitmap code based on a
pilot pattern of a reference signal of 4 antenna ports (a bit
corresponding to a pilot pattern of a zero-power reference
signal or to that of a non-zero power reference signal 1s set to
1), which 1s compatible with an existing signalling format; or
may be a 32-bit bitmap code based on a pilot pattern of a
reference signal of 2 antenna ports (a bit corresponding to a
pilot pattern of a zero-power reference signal or to that of a
non-zero power reference signal 1s set to 1), which 1s more
flexible to indicate a position of a reference signal; or may be
an 8-bit bitmap code based on a pilot pattern of a reference
signal o 8 antenna ports (a bit corresponding to a pilot pattern
ol a zero-power reference signal or to that of a non-zero power
reference signal 1s set to 1), which can reduce the overhead of
a system. Alternatively, the first position information or the
second position mmformation may adopt a shortened 8-bit
bitmap code or a shortened 16-bit bitmap code or a shortened
32-bit bitmap code, which means a length of the bitmap code
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1s longer than or equal to the number of 1 in the 32-bit bitmap
code, the 16-bit bitmap code or the 8-bit bitmap code of the
third position information or the fourth position information,
thereby further reducing the overhead of system. The embodi-
ments of the present mnvention shall not be limited.

In the present embodiment, there are 156 possible configu-
rations of a subirame offset of a reference signal and a period
of the reference signal, which are indicated by an 8-bit code.

It should be noted that, in the present embodiment, antenna
port serial numbers, which correspond to non-zero power
reference signals 1dentified by the first reference signal con-
figuration information and by the second reference signal
configuration information, may be determined by at least one
of the following manners.

A rule for determining a port serial number 1n a pre-defined
manner 1s that, for example: a non-zero power reference
signal, which corresponds to a period-subirame ofiset con-
figuration having the lowest number and to the lowest bit
position for indicating a non-zero power reference signal of a
bitmap code in the position information, has the lowest port
serial number, and then, a port serial number of a correspond-
ing non-zero power relerence signal increases accordingly
along with increase of port serial number of a period-sub-
frame offset configuration and/or with increase of a bit posi-
tion for indicating a non-zero power reference signal in the
bitmap code; or a non-zero power reference signal which 1s
notified firstly has the lowest port serial number, and then the
port serial number of the non-zero power reference increases
one by one; or a port, which corresponds to a non-zero power
reference signal identified by the first reference signal con-
figuration information, has the lowest port serial number, and
then a port serial number of a port corresponding to a non-
zero power relerence signal identified by the second reference
signal configuration information increases one by one.

Additional information 1s added in the first reference signal
configuration information and/or the second reference signal
confliguration mnformation to indicate a port serial number
corresponding to a non-zero power reference signal identified
by reference signal configuration information. For example,
the additional information 1s a sequence number assigned by
a network side for the first reference signal configuration
information and/or the second reference signal configuration
information. A non-zero power reference signal, which 1s
identified by reference signal configuration information with
a lower sequence number, corresponds to a lower port serial
number.

Specifically, 1t 1s supposed that the first reference signal
configuration information indicates a non-zero power refer-
ence signal of 4 ports, and the second reference signal con-
figuration information includes two numbers of different
period-subirame ofiset configurations (I,, I,), which respec-
tively indicate two different periods-subirame offsets. Each
period-subirame offset respectively corresponds to first posi-
tion information or second position information (B,, B,),
wherein B, represents first position information or second
position information corresponding to a i”” period-subframe
offset. The first position information or the second position
information 1s a 16-bit bitmap code based on a pilot pattern of
a reference signal of 4 antenna ports (a bit corresponding to a
pilot pattern of a non-zero power reference signal 1s set to 1).
Specifically, 1t 1s supposed that I,=10, 1,=3,
B,=*0101000000000000”, and B,=*1100000000000000.
Since 1,<I,, port sertal numbers, which correspond to non-
zero power reference signals indicated by the first reference
signal configuration information and the second reference
signal configuration information, are N, N+1, . .., and N+19,
where N 1s an 1n1tial value of the port serial numbers, wherein
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tour ports identified by the port serial numbers N, N+1, N+2
and N+3 respectively correspond to four ports indicated by
the first reference signal configuration information, four ports
identified by the port serial numbers N+4, N+5, N+6 and N+7
respectively correspond to four ports indicated by the first 1™
in B,, four ports 1dentified by the port serial numbers N+8,
N+9, N+10 and N+11 respectively correspond to four ports
indicated by the second “1”” 1n B, four ports identified by the
port serial numbers N+12, N+13, N+14 and N+15 respec-
tively correspond to four ports indicated by the first“1” 1n B,
and four ports identified by the port serial numbers N+16,
N+17, N+18 and N+19 respectively correspond to four ports
indicated by the second “1” 1 B,. Or, since I, and B, are
notified firstly, and I, and B, are notified secondly, port serial
numbers, which correspond to non-zero power reference sig-
nals indicated by the first reference signal configuration infor-
mation and the second reference signal configuration infor-
mation, are N, N+1, . ..

,and N+19, where N 1s an 1initial value
of the port serial numbers, wherein four ports identified by the
port serial numbers N, N+1, N+2 and N+3 respectively cor-
respond to four ports indicated by the first reference signal
configuration information, four ports 1dentified by the port
serial numbers N+4, N+5, N+6 and N+7 respectively corre-
spond to four ports indicated by the first “1” 1n B, four ports
identified by N+8, N+9, N+10 and N+11 respectively corre-
spond to four ports indicated by the second “1” 1n B,, four
ports identified by N+12, N+13, N+14 and N+15 respectively
correspond to four ports indicated by the first “1” 1n B, and
tour ports identified by N+16, N+17, N+18 and N+19 respec-
tively correspond to four ports indicated by the second “1”” in
B,. Specifically, it 1s supposed that a non-zero power refer-
ence signal (P,) of 4 ports 1s indicated by the first reference
signal configuration mformation, and two non-zero power
reference signals (P,, P;) of 4 ports are indicated by the
second reference signal configuration information. If con-
figuration information corresponding to P, 1s notified firstly,
and configuration information corresponding to P, and P, 1s
notified subsequently one by one, port serial numbers corre-
sponding to non-zero power reference signals indicated by
the first reference signal configuration information and the
second reference signal configuration information are N,
N+1, ..., and N+11, where N 1s an mitial value of the port
serial numbers, wherein four ports identified by the port serial
numbers N, N+1, N+2 and N+3 respectively correspond to
four ports of P,, four ports 1dentified by the port serial num-
bers N+4, N+35, N+6 and N+7 respectively correspond to four
ports of P,, and four ports 1identified by N+8, N+9, N+10 and
N+11 respectively correspond to four ports of P,. Or, if addi-
tional mnformation 1s added 1n the first reference signal con-
figuration miormation and the second reference signal con-
figuration information to indicate a port sertal number
corresponding to anon-zero power reference signal identified
by reference signal configuration information, for example,
the additional information includes sequence number 1 cor-
responding to P,, sequence number 3 corresponding to P,
and sequence number 2 corresponding to P,, then the port
serial numbers corresponding to non-zero power reference
signals indicated by the first reference signal configuration
information and the second reference signal configuration
information are N, N+1, . .., and N+11, where N 1s an 1nitial
value of the port serial numbers, wherein four ports 1dentified
by the port serial numbers N, N+1, N+2 and N+3 respectively
correspond to four ports of P, , four ports identified by the port
serial numbers N+4, N+5, N+6 and N+7 respectively corre-
spond to four ports of P,, and four ports identified by N+8,
N+9, N+10 and N+11 respectively correspond to four ports of
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Specifically, as shown 1n FIG. 2, 5 of 16 kinds of pilot
patterns among pilot patterns of reference signals of 4
antenna ports with normal cyclic prefix (normal cyclic prefix)
1s taken as an example. It 1s supposed that a pilot pattern of a
non-zero power reference signal indicated by the first refer-
ence signal configuration information 1s a first kind of pilot
pattern, and first position information or second position
information 1s used by the second reference signal configu-
ration information, wherein the first position information or
the second position information 1s a 16-bit bitmap code based
on a pilot pattern of a reference signal of 4 antenna ports (a bit
corresponding to a pilot pattern of a non-zero power reference
signal 1s set to 1). A specific 16-bit bitmap code 1s
“0101000000000000”", which indicates that pilot patterns of a
non-zero power reference signal are a second kind of pilot
pattern and a fourth kind of pilot pattern. Then port serial
numbers corresponding to non-zero power reference signals
indicated by the first reference signal configuration informa-
tion and the second reference signal configuration informa-
tion are N, N+1, .. .,and N+11, where N 1s an 1initial value of
the port serial numbers, wherein four ports 1dentified by the
port serial numbers N, N+1, N+2 and N+3 respectively cor-
respond to four ports identified by the first kind of pilot
pattern, four ports 1dentified by the port serial numbers N+4,
N+5, N+6 and N+7 respectively correspond to four ports
identified by the second kind of pilot pattern, and four ports
identified by the port serial numbers N+8, N+9, N+10 and
N+11 respectively correspond to four ports 1dentified by the
tourth kind of pilot pattern.

Supposing that a pilot pattern of a non-zero power refer-
ence signal indicated by the first reference signal configura-
tion information 1s the first kind of pilot pattern, a pilot pattern
ol a non-zero power reference signal notified firstly by the
second reference signal configuration information is the
fourth pilot pattern, and a pilot pattern of a non-zero power
reference signal notified secondly by the second reference
signal configuration information 1s the second kind of pilot
pattern, then port serial numbers corresponding to non-zero
power reference signals indicated by the first reference signal
configuration information and the second reference signal
configuration information are N, N+1, . . ., and N+11, where
N 1s an 1mitial value of the port serial numbers, wherein four
ports 1dentified by the port serial numbers N, N+1, N+2 and
N+3 respectively correspond to four ports 1dentified by the
first kind of pilot pattern, four ports 1dentified by the port
serial numbers N+4, N+5, N+6 and N+7 respectively corre-
spond to four ports identified by the fourth kind of pilot
pattern, and four ports 1dentified by the port serial numbers
N+8, N+9, N+10 and N+11 respectively correspond to four
ports 1dentified by the second kind of pilot pattern.

A numbering order of the ports 1dentified by each kind of
the above-mentioned pilot patterns may be pre-defined, or
implemented by referring to the prior art.

Furthermore, the method of processing reference signal
configuration information in the wireless communication
system of the present embodiment, may further include a step
that the base station sends a ratio (Pc) of an energy per
resource element (Energy Per Resource Element, EPRE for
short) of a physical downlink shared channel (Physical
Downlink Shared Channel, PDSCH for short) to EPRE, of a
reference signal identified by the first reference signal con-
figuration information and/or to EPRE, of a reference signal
identified by the second reference signal configuration infor-
mation, to the terminal, such that the terminal may perform
teedback of CSI according to the ratio. The ratio may be
represented by the following formulas: Pc=EPRE .7/

EPRE,, Pc=EPRE,,.-/EPRE,, or Pc=EPRE. ¢ 7/
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EPRE,,, wherein the EPRE, , may be an EPRE of a reference
signal 1dentified by the first reference signal configuration
information and a reference signal identified by the second
reference signal configuration information.

Specifically, the base station may notily one or multiple
Pcs to the terminal. It the base station needs to notily one Pc
to the terminal, a value of the Pc may be determined by the
base station according to a set of antenna ports which actually
transmit data. If the base station needs to notily multiple Pcs
to the terminal, a value of each Pc may be determined respec-
tively by the base station according to antenna port(s), corre-
sponding to the first number of ports, the second number of
ports, the third number of ports, the fourth number of ports,
the fifth number of ports, the sixth number of ports, the
seventh number of ports, the eighth number of ports, the first
position information or the second position information, that
might transmit data.

In the present embodiment, a base station may send con-
figuration information of a reference signal sent by any num-
ber of ports to a terminal. That 1s to say, a base station can
configure any number of ports, thereby improving the flex-
ibility and efficiency of configuration of antenna ports of the
base station.

The method of data transmission of the present embodi-
ment may be applied to various kinds of radio access net-
works, for example, to a Universal Mobile Telecommunica-
tion System (Universal Mobile Telecommunication System,
UMTS for short), an Evolved Universal Mobile Telecommu-
nication System Territorial Radio Access Network (Evolved
Universal Mobile Telecommunication System Territorial
Radio Access Network, E-UTRAN for short), a UMTS Ter-
ritorial Radio Access Network (UMTS Ternitorial Radio
Access Network, UTRAN for short) and so on.

A base station in the present embodiment may be a device
such as an Evolved NodeB (Evolved NodeB, eNB for short)
in the E-UTRAN, a NodeB (NodeB, NB for short) 1n the
UTRAN/GERAN, or the like.

It should be noted that, 1n order to make the description
simple, the preceding respective method embodiments are
described as combinations of a series of acts, while 1t should
be known to those skilled 1n the art that the present invention
1s not limited by the order of acts, as some steps, according to
the present invention, may be executed in other orders or
concurrently. In addition, 1t should be also known to those
skilled 1n the art that the embodiments described in the
description are preferable ones, and the mvolved acts and
modules thereol are not necessarily essential in the present
invention.

In the embodiments, the descriptions of the respective
embodiments have different emphases. The parts which are
not described 1n detail 1n one embodiment may be referred to
relevant description of other embodiments.

FIG. 3 1s a schematic diagram of a structure of a base
station provided by a second embodiment of the present
invention. The wireless communication system 1n the present
embodiment may 1nclude at least one base station. Each base
station includes at least one transmission point, each of which
1s configured with at least one antenna port. The base station
of the present embodiment may include a sending module 21,
which 1s used for sending first reference signal configuration
information and at least one piece of second reference signal
configuration information to a terminal, such that the terminal
performs detection of downlink channel state information
according to the first reference signal configuration informa-
tion and the at least one piece of second reference signal
configuration information.
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The first reference signal configuration information
includes configuration information of a reference signal sent
by antenna port(s) 1dentified by a first number of ports. The
second reference signal configuration information includes
configuration information of a reference signal sent by at least
one antenna port 1n other antenna port except antenna port
identified by the first number of ports in antenna ports con-
figured by the base station, wherein the first number of ports
1s a pre-set number of ports.

The functionality of the base station in the first embodi-
ment described above may be accomplished by the base sta-
tion provided by the embodiment of the present invention.

Specifically, the first reference signal configuration infor-
mation may include the first number of ports, a pilot pattern of
a first reference signal sent by the antenna port(s ) identified by
the first number of ports, a period of the first reference signal
and a subirame oifset of the first reference signal.

Specifically, the second reference signal configuration
information may include at least one piece of the following
information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by antenna port(s) identified by
the second number of ports 1s the same as the pilot pattern of
the first reference signal, a period of the second reference
signal 1s the same as the period of the first reference signal,
and a subframe oflset of the second reference signal 1s the
same as the subirame offset of the first reference signal,
wherein the second number of ports 1s a pre-set number of
ports (for example, 1, 2, 4 or 8);

a third number of ports and a pilot pattern of a third refer-
ence signal sent by antenna port(s) identified by the third
number ol ports, wherein a period of the third reference signal
1s the same as the period of the first reference signal, a sub-
frame offset of the third reference signal 1s the same as the
subirame offset of the first reference signal, and the third
number of ports 1s a pre-set number of ports (for example, 1,
2,4 or 8);

a fourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by antenna port(s) identified by the fourth
number of ports, a period of the fourth reference signal and a
subirame offset of the fourth reference signal, wherein the
fourth number of ports 1s a pre-set number of ports (for
example, 1, 2, 4 or 8);

a fifth number of ports, a period of a fifth reference signal
sent by antenna port(s) identified by the fifth number of ports,
and a subirame of the fifth reference signal, wherein a pilot
pattern of the fifth reference signal 1s the same as the pilot
pattern of the first reference signal, and the fifth number of
ports 15 a pre-set number of ports (for example, 1, 2, 4 or 8);

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference signal 1s
the same as the first number of ports, a period of the sixth
reference signal 1s the same as the period of the first reference
signal, and a subiframe offset of the sixth reference signal 1s
the same as the subiframe ofiset of the first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the seventh
reference signal, wherein a seventh number of ports corre-
sponding to the seventh reference signal 1s the same as the first
number of ports;

a period of an eighth reference signal and a subirame offset
of the eighth reference signal, wherein an eighth number of
ports corresponding to the eighth reference signal 1s the same
as the first number of ports, and a pilot pattern of the eighth
reference signal 1s the same as the pilot pattern of the first
reference signal;
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first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same as

the period of the first reference signal, and a subirame oflset

il

of the ninth reference signal 1s the same as the subirame offset
of the first reference signal;

second position mformation of a tenth reference signal, a
period of the tenth reference signal and a subirame offset of
the tenth reference signal; and

zero-power reference signal configuration information
(stmilar to reference signal configuration information for
identifying a muted data position, which i1s sent from a base
station to a terminal).

The zero-power reference signal configuration information
includes at least one piece of the following information:

third position information of an eleventh reference signal,
wherein a period of the eleventh reference signal 1s the same
as the period of the first reference signal, and a subframe
offset of the eleventh reference signal 1s the same as the
subirame offset of the first reference signal; and

fourth position information of a twelfth reference signal, a
period of the twelith reference signal and a subirame offset of
the twelfth reference signal.

It should be appreciated by those skilled 1n the art that,
regarding a zero-power reference signal configuration infor-
mation 1n an embodiment of the present invention, 1t can be
understood 1n the following way. For antenna ports of some
transmission points of a base station, the base station may
adopt data muting processing performed for a position where
a strong interference cell sends a reference signal, and require
a terminal 1n a coverage area of the base station to perform
data muting processing at a position where the antenna port
sends a reference signal, such that the terminal performs rate
matching according to the muted data position.

Specifically, the first position information, the second posi-
tion information, the third position information or the fourth
position information may be a 16-bit bitmap code based on a
pilot pattern of a reference signal of 4 antenna ports (a bit
corresponding to a pilot pattern of a zero-power reference
signal or to that of a non-zero power reference signal 1s set to
1), which 1s compatible with an existing signalling format; or
a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports (a bit corresponding to a pilot pattern
ol a zero-power reference signal or to that of a non-zero power
reference signal 1s set to 1), which 1s more flexible to indicate
a position of a reference signal; or a 8-bit bitmap code based
on a pilot pattern of a reference signal of 8 antenna ports (a bit
corresponding to a pilot pattern of a zero-power reference
signal or to that of a non-zero power reference signal is set to
1), which can reduce the overhead of a system. Alternatively,
the first position information or the second position informa-
tion may adopt a shortened 8-bit bitmap code or a shortened
16-bit bitmap code or a shortened 32-bit bitmap code, which
means a length of the bitmap code 1s longer than or equal to
the number of 1 1in the 32-bit bitmap code, the 16-bit bitmap
code or the 8-bit bitmap code of the third position information
or the fourth position information, thereby further reducing

the overhead of system. The embodiments of the present
invention shall not be limited.

In the present embodiment, there are 156 possible configu-
rations of a subirame oflset of a reference signal and a period
of the reference signal, which are indicated by an 8-bit code.

Furthermore, the sending module 21 1n the present embodi-
ment may be further used for sending a ratio of an EPRE of a
PDSCH to an EPRE of a reference signal identified by the first
reference signal configuration information and/or to that of a
reference signal identified by the second reference signal
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configuration information, to the terminal, such that the ter-
minal may perform feedback of CSI according to the ratio.

In the present embodiment, a base station may send con-
figuration information of a reference signal sent by any num-
ber of ports to a terminal. That 1s to say, a base station can
configure any number of ports, thereby improving the flex-
ibility and efliciency of configuration of antenna ports of the
base station.

FIG. 4 15 a schematic diagram of a structure of a terminal
provided by a third embodiment of the present invention. The
wireless communication system in the present embodiment
may 1include at least one base station. Each base station
includes at least one transmission point, each of which 1s
configured with at least one antenna port. A terminal in the
present embodiment may include a receiving module 31 and
a detecting module 32, wherein the recerving module 31 1s
used for recerving a first reference signal configuration infor-
mation and at least one piece of second reference signal
configuration information sent by a base station, and the
detecting module 32 i1s configured to perform detection of
downlink channel state information according to the first
reference signal configuration information and the at least
one piece of second reference signal configuration informa-
tion.

The first reference signal configuration information
includes configuration information of a reference signal sent
by antenna port(s) identified by a first number of ports. The
second reference signal configuration information includes
configuration information of a reference signal sent by at least
one antenna port 1n other antenna port except antenna port
identified by the first number of ports in antenna ports con-
figured by the base station, wherein the first number of ports
1s a pre-set number of ports.

The functionality of the terminal in the first embodiment
described above may be accomplished by the terminal pro-
vided by the embodiment of the present invention.

Specifically, the first reference signal configuration infor-
mation may include the first number of ports, a pilot pattern of
a firstreference signal sent by the antenna port(s) identified by
the first number of ports, a period of the first reference signal
and a subframe oflset of the first reference signal.

Specifically, the second reference signal configuration
information may include at least one piece of the following
information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by antenna port(s) identified by
the second number of ports 1s the same as the pilot pattern of
the first reference signal, a period of the second reference
signal 1s the same as the period of the first reference signal,
and a subirame oifset of the second reference signal 1s the
same as the subirame offset of the first reference signal,
wherein the second number of ports 1s a pre-set number of
ports (for example, 1, 2, 4 or 8);

a third number of ports and a pilot pattern of a third refer-
ence signal sent by antenna port(s) 1dentified by the third
number of ports, wherein a period of the third reference signal
1s the same as the period of the first reference signal, a sub-
frame offset of the third reference signal 1s the same as the
subirame offset of the first reference signal, and the third
number of ports 1s a pre-set number of ports (for example, 1,
2,4 or 8);

a fourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by antenna port(s) 1dentified by the fourth
number of ports, a period of the fourth reference signal and a
subirame oifset of the fourth reference signal, wherein the
fourth number of ports 1s a pre-set number of ports (for
example, 1, 2, 4 or 8);
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a fifth number of ports, a period of a fifth reference signal
sent by antenna port(s) identified by the fifth number of ports,
and a subirame of the fifth reference signal, wherein a pilot
pattern of the fifth reference signal 1s the same as the pilot
pattern of the first reference signal, and the fifth number of
ports 1s a pre-set number of ports (for example, 1, 2, 4 or 8);

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference signal 1s
the same as the first number of ports, a period of the sixth
reference signal 1s the same as the period of the first reference
signal, and a subirame offset of the sixth reference signal 1s
the same as the subirame ofiset of the first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the seventh
reference signal, wherein a seventh number of ports corre-
sponding to the seventh reference signal 1s the same as the first
number of ports;

a period of an eighth reference signal and a subiframe oflset
of the eighth reference signal, wherein an eighth number of
ports corresponding to the eighth reference signal 1s the same
as the first number of ports, and a pilot pattern of the eighth
reference signal 1s the same as the pilot pattern of the first
reference signal;

first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same as

il

the period of the first reference signal, and a subirame oifset
of the ninth reference signal 1s the same as the subirame offset
of the first reference signal;

second position mformation of a tenth reference signal, a
period of the tenth reference signal and a subirame offset of
the tenth reference signal; and

zero-power reference signal configuration information
(stmilar to reference signal configuration information for
identifying a muted data position, which 1s sent from a base
station to a terminal).

The zero-power reference signal configuration information
includes at least one piece of the following information:

third position information of an eleventh reference signal,
wherein a period of the eleventh reference signal 1s the same
as the period of the first reference signal, and a subirame
offset of the eleventh reference signal 1s the same as the
subirame offset of the first reference signal; and

fourth position information of a twelfth reference signal, a
period of the twellth reference signal and a subirame offset of
the twelfth reference signal.

It should be appreciated by those skilled 1n the art that,
regarding a zero-power reference signal configuration nfor-
mation 1n an embodiment of the present invention, it can be
understood in the following way. For antenna ports of some
transmission points of a base station, the base station may
adopt data muting processing performed for a position where
a strong interference cell sends a reference signal, and require
a terminal 1n a coverage area of the base station to perform
data muting processing at a position where the antenna port
sends a reference signal, such that the terminal performs rate
matching according to the muted data position.

Specifically, the first position information, the second posi-
tion information, the third position information or the fourth
position information may be a 16-bit bitmap code based on a
pilot pattern of a reference signal of 4 antenna ports (a bit
corresponding to a pilot pattern of a zero-power reference
signal or to that of a non-zero power reference signal 1s set to
1), which 1s compatible with an existing signalling format; or
a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports (a bit corresponding to a pilot pattern
of a zero-power reference signal or to that of a non-zero power

reference signal 1s set to 1), which 1s more tlexible to indicate
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a position of a reference signal; or a 8-bit bitmap code based
on a pilot pattern of a reference signal of 8 antenna ports (a bit
corresponding to a pilot pattern of a zero-power reference
signal or to that of a non-zero power reference signal 1s set to
1), which can reduce the overhead of a system. Alternatively,
the first position information or the second position informa-
tion may adopt a shortened 8-bit bitmap code, a shortened
16-bit bitmap code or a shortened 32-bit bitmap code, which
means a length of the bitmap code 1s longer than or equal to
the number of 1 1n the 32-bit bitmap code, the 16-bit bitmap
code or the 8-bit bitmap code of the third position information
or the fourth position information, thereby further reducing
the overhead of system. The embodiments of the present
invention shall not be limited.

In the present embodiment, there are 156 possible configu-
rations ol a subframe oifset of a reference signal and that of a
period of the reference signal, which are indicated by an 8-bit
code.

Furthermore, the recerving module 31 in the present
embodiment may be further used for recerving a ratio a ratio
of an EPRE of a PDSCH to an EPRE of a reference signal
identified by the first reference signal configuration informa-
tion and/or to that of a reference signal identified by the
second reference signal configuration immformation, sent by
the base station; and accordingly, the detecting module may
perform feedback of CSI according to the ratio recetved by
the recerving module 31.

In the present embodiment, a terminal may recerve con-
figuration information of a reference signal sent by any num-
ber of ports sent from a base station. That 1s to say, a base
station can configure any number of ports, thereby improving
the flexibility and efliciency of configuration of antenna ports
ol the base station.

It may be referred to 3GPP TS 36.201 and 3GPP TS 36.203
for explanation of parts of the technical terms 1nvolved 1n the
above-mentioned embodiments and solutions of the prior art
in the background.

It should be appreciated for those of ordinary skill 1n the art
that all or a part of the procedures 1n the above-mentioned
embodiments of the method may be implemented with a
program 1nstructing relevant hardware. The preceding pro-
gram may be stored 1n a computer readable storage medium.
The procedures of the above-mentioned embodiments of the
method are included when the program 1s executed; and the
preceding storage medium includes various kinds of medium
that can store a program code, such as a ROM, a RAM, a
magnetic disk, an optical disk, or the like.

In the end, it should be noted that the foregoing embodi-
ments are only used to 1llustrate the technical solutions of the
present invention rather than limiting the present invention;
though the present invention 1s 1llustrated in detail by refer-
ring to the preceding embodiments, 1t should be appreciated
by those of ordinary skill in the art that modifications may still
be made on the technical solutions disclosed in the preceding
respective embodiments, or equivalent alterations may be
made to a part of technical characteristics thereof; and these
modifications or alterations do not make the nature of corre-
sponding technical solutions departure from the spirit and
scope of the technical solutions of the respective embodi-
ments of the present mvention.

What 1s claimed 1s:

1. A method of processing reference signal configuration
information 1 a wireless communication system, the wire-
less communication system comprising at least one base sta-
tion, each base station comprising at least one transmission
point each configured with at least one antenna port, wherein
the method comprises:
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sending, by a base station, first reference signal configura-
tion information and second reference signal configura-
tion information to a terminal, such that the terminal
performs detection of downlink channel state informa-
tion according to the first reference signal configuration
information and the second reference signal configura-
tion information,

wherein the first reference signal configuration informa-
tion includes configuration mformation of a reference
signal sent by one or more antenna ports identified by a
first number of ports, and the second reference signal
configuration information icludes configuration infor-
mation of a reference signal sent by at least one antenna
port of other antenna ports than the one or more antenna
ports identified by the first number of ports among the
antenna ports configured by the base station, wherein the
first number of ports 1s a first pre-set number of ports.

2. The method according to claim 1, wheremn the first

reference signal configuration information comprises the first
number of ports, a pilot pattern of a first reference signal sent
by the one or more antenna ports 1dentified by the first number
of ports, a period of the first reference signal and a subiframe

offset of the first reference signal.

3. The method according to claim 1, wherein the second
reference signal configuration information comprises at least

one of the following information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by one or more antenna
ports 1dentified by the second number of ports 1s the
same as the pilot pattern of the first reference signal, a
period of the second reference signal 1s the same as the
period of the first reference signal, and a subframe oflset
of the second reference signal 1s the same as the sub-
frame ofifset of the first reference signal, wherein the
second number of ports 1s a second pre-set number of
ports;

a third number of ports and a pilot pattern of a third refer-
ence signal sent by one or more antenna ports 1dentified
by the third number of ports, wherein a period of the
third reference signal 1s the same as the period of the first
reference signal, a subframe oifset of the third reference
signal 1s the same as the subirame offset of the first
reference signal, and the third number of ports 1s a third
pre-set number of ports;

a Tourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by one or more antenna ports 1dentified
by the fourth number of ports, a period of the fourth
reference signal and a subframe offset of the fourth
reference signal, wherein the fourth number of ports1s a
fourth pre-set number of ports;

a fifth number of ports, a period of a fifth reference signal
sent by one or more antenna ports identified by the fifth
number of ports, and a subiframe of the fifth reference
signal, wherein a pilot pattern of the fifth reference sig-
nal 1s the same as the pilot pattern of the first reference
signal, and the fifth number of ports 1s a fifth pre-set
number of ports;

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference
signal 1s the same as the first number of ports, a period of
the sixth reference signal 1s the same as the period of the
first reference signal, and a subirame offset of the sixth
reference signal 1s the same as the subirame oifset of the
first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the
seventh reference signal, wherein a seventh number of
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ports corresponding to the seventh reference signal 1s the
same as the first number of ports;
a period of an eighth reference signal and a subirame offset
of the eighth reference signal, wherein an eighth number
of ports corresponding to the eighth reference signal 1s
the same as the first number of ports, and a pilot pattern
of the eighth reference signal 1s the same as the pilot
pattern of the first reference signal;
first position mformation of a minth reference signal,
wherein a period of the mnth reference signal 1s the same
as the period of the first reference signal, and a subiframe
offset of the ninth reference signal 1s the same as the
subirame ofifset of the first reference signal;
second position information of a tenth reference signal, a
period of the tenth reference signal and a subirame offset
of the tenth reference signal; and
zero-power relerence signal configuration information,
wherein the zero-power reference signal configuration
information comprises at least one piece of the following
information:
third position information of an eleventh reference sig-
nal, wherein a period of the eleventh reference signal
1s the same as the period of the first reference signal,
and a subirame offset of the eleventh reference signal
1s the same as the subirame offset of the first reference
signal; and

fourth position information of a twelfth reference signal,
a period of the twelith reference signal and a subirame
olfset of the twelith reference signal.

4. The method according to claim 3, wherein the first

position information or the second position information com-
prises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference
signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports;

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports; and

a shortened 8-bit bitmap code, a shortened 16-bit bitmap
code or a shortened 32-bit bitmap code.

5. The method according to claim 3, wherein the third

position information or the fourth position information com-
prises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference
signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports; and

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports.

6. The method according to claim 1, further comprising:

sending, by the base station, a ratio of an energy per
resource element (EPRE) of a physical downlink shared
channel (PDSCH) to an EPRE of a reference signal
identified by the first reference signal configuration
information and/or to that of a reference signal identified
by the second reference signal configuration informa-
tion to the terminal.

7. A method of processing reference signal configuration

information in a wireless communication system, compris-
ng:

receving, by a terminal, first reference signal configura-
tion information and second reference signal configura-
tion information sent by a base station; and

performing, by the terminal, detection of downlink channel
state information according to the first reference signal
configuration information and the second reference sig-
nal configuration information,
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wherein the first reference signal configuration informa-
tion includes configuration information of a reference
signal sent by one or more antenna ports identified by a
first number of ports, and the second reference signal
confliguration information mcludes configuration infor-
mation of a reference signal sent by at least one antenna
port of other antenna ports than the one or more antenna
ports 1identified by the first number of ports among the
antenna ports configured by the base station, wherein the
first number of ports 1s a first pre-set number of ports.

8. The method according to claim 7, wherein the second

reference signal configuration information comprises at least
one of the following information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by one or more antenna
ports 1dentified by the second number of ports 1s the
same as the pilot pattern of the first reference signal, a
period of the second reference signal 1s the same as the
period of the first reference signal, and a subframe oflset
of the second reference signal 1s the same as the sub-
frame offset of the first reference signal, wherein the
second number of ports 1s a second pre-set number of
pOrts:

a third number of ports and a pilot pattern of a third refer-
ence signal sent by one or more antenna ports 1dentified
by the third number of ports, wherein a period of the
third reference signal 1s the same as the period of the first
reference signal, a subframe offset of the third reference
signal 1s the same as the subirame offset of the first
reference signal, and the third number of ports is a third
pre-set number of ports;

a Tourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by one or more antenna ports identified
by the fourth number of ports, a period of the fourth
reference signal and a subiframe offset of the fourth
reference signal, wherein the fourth number of ports1s a
fourth pre-set number of ports;

a fifth number of ports, a period of a fifth reference signal
sent by one or more antenna ports identified by the fifth
number of ports, and a subirame of the fifth reference
signal, wherein a pilot pattern of the fifth reference sig-
nal 1s the same as the pilot pattern of the first reference
signal, and the fifth number of ports 1s a fifth pre-set
number of ports;

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference
signal 1s the same as the first number of ports, a period of
the sixth reference signal 1s the same as the period of the
first reference signal, and a subirame offset of the sixth
reference signal 1s the same as the subirame oifset of the
first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the
seventh reference signal, wherein a seventh number of
ports corresponding to the seventh reference signal 1s the
same as the first number of ports;

a period of an eighth reference signal and a subirame oifset
ol the eighth reference signal, wherein an eighth number
of ports corresponding to the eighth reference signal 1s
the same as the first number of ports, and a pilot pattern
of the eighth reference signal i1s the same as the pilot
pattern of the first reference signal;

first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same
as the period of the first reference signal, and a subiframe

offset of the ninth reference signal 1s the same as the

subirame offset of the first reference signal;
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second position information of a tenth reference signal, a
period of the tenth reference signal and a subirame offset
of the tenth reference signal; and
zero-power reference signal configuration information,
wherein the zero-power reference signal configuration
information comprises at least one piece of the following
information:
third position information of an eleventh reference sig-
nal, wherein a period of the eleventh reference signal
1s the same as the period of the first reference signal,
and a subirame oilset of the eleventh reference signal
1s the same as the subirame offset of the first reference
signal; and

fourth position information of a twelfth reference signal,
a period of the twelith reference signal and a subirame
offset of the twellth reference signal.

9. The method according to claim 8, wherein the first

position information or the second position information com-
prises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference
signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports;

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports; and

a shortened 8-bit bitmap code, a shortened 16-bit bitmap
code or a shortened 32-bit bitmap code.

10. The method according to claim 8, wherein the third

position information or the fourth position information com-
prises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference
signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports; and

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports.

11. The method according to claim 7, further comprising:

receving, by the terminal, a ratio of an energy per resource
clement (EPRE) of a physical downlink shared channel

(PDSCH) to an EPRE of a reference signal identified by
the first reference signal configuration information and/
or to that of a reference signal 1dentified by the second
reference signal configuration information, sent by the
base station; and

performing, by the terminal, feedback of downlink channel
state information according to the ratio.

12. A base station, comprising at least one transmission

point each configured with at least one antenna port, wherein

50 the base station comprises:

55

60

65

a sending module, configured to send first reference signal
configuration information and second reference signal
configuration information to a terminal, such that the
terminal performs detection of downlink channel state
information according to the first reference signal con-
figuration information and the second reference signal
configuration information,

wherein the first reference signal configuration informa-
tion includes configuration information of a reference
signal sent by one or more antenna ports identified by a
first number of ports, and the second reference signal
conflguration information includes configuration infor-
mation of a reference signal sent by at least one antenna
port of other antenna ports than the one or more antenna
ports 1dentified by the first number of ports among the
antenna ports configured by the base station, wherein the
first number of ports 1s a first pre-set number of ports.
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13. The base station according to claim 12, wherein the first
reference signal configuration information comprises the first
number of ports, a pilot pattern of a first reference signal sent
by the one or more antenna ports 1dentified by the first number
of ports, and a period of the first reference signal and a
subirame offset of the first reference signal.

14. The base station according to claim 12, wherein the
second reference signal configuration information comprises
at least one of the following information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by one or more antenna
ports 1dentified by the second number of ports 1s the
same as the pilot pattern of the first reference signal, a
period of the second reference signal 1s the same as the

il

period of the first reference signal, and a subirame offset
of the second reference signal 1s the same as the sub-
frame ofiset of the first reference signal, wherein the
second number of ports 1s a second pre-set number of
ports;

a third number of ports and a pilot pattern of a third refer-
ence signal sent by one or more antenna ports 1dentified
by the third number of ports, wherein a period of the
third reference signal 1s the same as the period of the first
reference signal, a subirame oifset of the third reference
signal 1s the same as the subirame offset of the first
reference signal, and the third number of ports 1s a third
pre-set number of ports;

a fourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by one or more antenna ports 1dentified
by the fourth number of ports, a period of the fourth
reference signal and a subframe offset of the fourth
reference signal, wherein the fourth number of ports1s a
fourth pre-set number of ports;

a fifth number of ports, a period of a fifth reference signal
sent by one or more antenna ports identified by the fifth
number of ports, and a subirame of the fifth reference
signal, wherein a pilot pattern of the fifth reference sig-
nal 1s the same as the pilot pattern of the first reference
signal, and the fifth number of ports 1s a fifth pre-set
number of ports;

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference
signal 1s the same as the first number of ports, a period of
the sixth reference signal 1s the same as the period of the
first reference signal, and a subirame offset of the sixth
reference signal 1s the same as the subirame oifset of the
first reference signal;

a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subiframe offset of the
seventh reference signal, wherein a seventh number of
ports corresponding to the seventh reference signal 1s the
same as the first number of ports;

a period of an eighth reference signal and a subirame oifset
ol the eighth reference signal, wherein an eighth number
of ports corresponding to the eighth reference signal 1s
the same as the first number of ports, and a pilot pattern
of the eighth reference signal 1s the same as the pilot
pattern of the first reference signal;

first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same
as the period of the first reference signal, and a subiframe

offset of the ninth reference signal i1s the same as the
subirame offset of the first reference signal;

second position mformation of a tenth reference signal, a
period of the tenth reference signal and a subirame offset
of the tenth reference signal; and
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zero-power reference signal configuration information,
wherein the zero-power reference signal configuration
information comprises at least one piece of the following
information:
third position information of an eleventh reference sig-
nal, wherein a period of the eleventh reference signal
1s the same as the period of the first reference signal,
and a subirame oflset of the eleventh reference signal
1s the same as the subirame offset of the first reference
signal; and

fourth position information of a twelfth reference signal,
a period of the twelfth reference signal and a subirame
olffset of the twelith reference signal.

15. The base station according to claim 14, wherein the first
position information or the second position information com-
prises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference

signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports;

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports; and

a shortened 8-bit bitmap code, a shortened 16-bit bitmap
code or a shortened 32-bit bitmap code.

16. The base station according to claim 14, wherein the
third position information or the fourth position information
comprises at least one of the following information:

a 16-bit bitmap code based on a pilot pattern of a reference

signal of 4 antenna ports;

a 32-bit bitmap code based on a pilot pattern of a reference
signal of 2 antenna ports; and

a 8-bit bitmap code based on a pilot pattern of a reference
signal of 8 antenna ports.

17. The base station according to any one of claim 12,
wherein the sending module 1s further configured to send a
ratio of an energy per resource element (EPRE) of a physical
downlink shared channel (PDSCH) to an EPRE of a reference
signal identified by the first reference signal configuration
information and/or to that of a reference signal identified by
the second reference signal configuration information to the
terminal.

18. A terminal, comprising:

a receiving module, configured to recerve first reference
signal configuration information and second reference
signal configuration information sent by a base station;

a detecting module, configured to perform detection of
downlink channel state information according to the first
reference signal configuration information and the sec-
ond reference signal configuration information,

wherein the first reference signal configuration informa-
tion includes configuration information of a reference
signal sent by one or more antenna ports identified by a
first number of ports, and the second reference signal
configuration information includes configuration infor-
mation of a reference signal sent by at least one antenna
port of other antenna ports than the one or more antenna
ports 1dentified by the first number of ports among the
antenna ports configured by the base station, wherein the
first number of ports 1s a first pre-set number of ports.

19. The terminal according to claim 18, wherein the second
reference signal configuration information comprises at least
one of the following information:

a second number of ports, wherein a pilot pattern of a
second reference signal sent by one or more antenna
ports identified by the second number of ports 1s the
same as the pilot pattern of the first reference signal, a
period of the second reference signal 1s the same as the
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period of the first reference signal, and a subirame offset
of the second reference signal 1s the same as the sub-
frame ofiset of the first reference signal, wherein the
second number of ports 1s a second pre-set number of
ports;

a third number of ports and a pilot pattern of a third refer-
ence signal sent by one or more antenna ports 1dentified
by the third number of ports, wherein a period of the

third reference signal 1s the same as the period of the first
reference signal, a subirame oifset of the third reference
signal 1s the same as the subirame offset of the first
reference signal, and the third number of ports 1s a third
pre-set number of ports;

a fourth number of ports, a pilot pattern of a fourth refer-
ence signal sent by one or more antenna ports 1dentified
by the fourth number of ports, a period of the fourth
reference signal and a subframe offset of the fourth
reference signal, wherein the fourth number of portsis a
fourth pre-set number of ports;

a fifth number of ports, a period of a fifth reference signal
sent by one or more antenna ports identified by the fifth
number of ports, and a subiframe of the fifth reference
signal, wherein a pilot pattern of the fifth reference sig-
nal 1s the same as the pilot pattern of the first reference
signal, and the fifth number of ports 1s a fifth pre-set
number of ports;

a pilot pattern of a sixth reference signal, wherein a sixth
number of ports corresponding to the sixth reference
signal 1s the same as the first number of ports, a period of
the sixth reference signal 1s the same as the period of the
first reference signal, and a subirame offset of the sixth
reference signal 1s the same as the subirame oifset of the
first reference signal;
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a pilot pattern of a seventh reference signal, a period of the
seventh reference signal and a subirame offset of the
seventh reference signal, wherein a seventh number of
ports corresponding to the seventh reference signal 1s the
same as the first number of ports;
a period of an eighth reference signal and a subirame offset
of the eighth reference signal, wherein an eighth number
of ports corresponding to the eighth reference signal 1s
the same as the first number of ports, and a pilot pattern
of the eighth reference signal 1s the same as the pilot
pattern of the first reference signal;
first position information of a minth reference signal,
wherein a period of the ninth reference signal 1s the same
as the period of the first reference signal, and a subirame
offset of the ninth reference signal i1s the same as the
subirame ofifset of the first reference signal;
second position information of a tenth reference signal, a
period of the tenth reference signal and a subirame offset
of the tenth reference signal; and
zero-power relerence signal configuration information,
wherein the zero-power reference signal configuration
information comprises at least one piece of the following
information:
third position information of an eleventh reference sig-
nal, wherein a period of the eleventh reference signal
1s the same as the period of the first reference signal,
and a subirame offset of the eleventh reference signal
1s the same as the subirame oflfset of the first reference
signal; and

fourth position information of a twelfth reference signal,
a period of the twelfth reference signal and a subirame
offset of the twellth reference signal.
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